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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention generally relates to 
compositions for use in dental tissues and, more partic- 
ularly, the present invention relates to a composition 
which is capable of repairing pits present on a tooth sur- 
face and protecting the tooth afterward, preventing tooth 
decay, strengthening teeth, and whitening teeth surfac- 
es. 

2. Description of the Related Art 

[0002] There are two group types - acidic group and 
basic group - present in proteins contained in saliva. The 
former has a high affinity for calcium contained in a hy- 
droxyapatite molecule and the latter has a high affinity 
for a phosphate group also contained in the hydroxya- 
patite molecule. Proteins derived from saliva also have 
a high affinity for a hydroxyapatite molecule. Hydroxya- 
"patite (hereinafter also referred 1 to as HAp), expressed 
by a chemical formula of Ca 10 (PO 4 ) 6 (OH)2, is one of the 
main components of mammalian teeth or bones and so 
superior in the affinity to living tissue that it is easily as- 
similated by the tissues of living body. 
[0003] When the proteins derived from saliva or glyc- 
oproteins are absorbed on dentin which contains the hy- 
droxyapatite molecules and the tooth surface is covered 
by such proteins, pe ride is formed. Therefore, the 
enamel of a tooth is always covered by the pericle in an 
oral cavity. Now, dental caries are formed by the process 
in which bacteria adhere to the tooth surface, especially 
in pits and other harbored areas, to form plaque. Dental 
plaques are formed on the pericle, and 70 % of its vol- 
ume is said to comprise bacteria that are able to remain 
attached to the tooth surface. The rest of the 30 % of its 
volume is said to be materials derived from the bacteria 
inhabiting the oral cavity. Colonies of bacteria attached 
to the tooth surface usually extend in a vertical direction 
along a tooth axis. Also, dental plaque located on a pe- 
riphery of gum extend from a gingival crevice in a root 
tip direction. As a result, a gingival pocket is formed and 
a subgingival plaque (calculus), which is a bacterial de- 
posit, is formed therein. The subgingival plaque thus 
formed is a main cause of decay of the tooth, i.e. dental 
caries and periodontal diseases. 
[0004] Among the bacteria inhabiting the oral cavity, 
some bacteria with their enzymes are capable of acting 
on fermentable foods to form acids when they metabo- 
lize residual materials remaining in the oral cavity. The 
acids thus produced are the main cause of a dental de- 
calcification. Also, some bacteria inhabiting the oral cav- 
ity produces endotoxin which causes inflammation of 
various kinds. Typical examples of such bacteria include 
B. gingivalis , E. corrodens , A. viscosus and Capnocy- 



tophaga. When such endoteric bacteria increase in the 
dental plaques located on a periphery of the gum, gin- 
givitis is caused and if they are proliferated in the sub- 
gingival plaque, periodontium is damaged and the in- 
5 flammation thereof is caused. Moreover, active anaero- 
bic bacteria in the gingival pocket metabolizes proteins 
and produces such materials as hydrogen sulfide and 
methyl mercaptan, which may be a cause of halitosis. 
Thus, since plaques can be a cause of the dental caries, 
10 periodontal disease and halitosis, it is preferable to re- 
move them in an early stage of the formation. 
[0005] Various kinds of tooth brushing agents includ- 
ing paste, liquid and powder type have been used as a 
means for removing dental plaques. These days, the 
is tooth brushing agents have function not only for remov- 
ing dental plaques but also for antibacterial activity, 
plaque deposition inhibitory, recalcification (reminerali- 
zation) and teeth strength enhancement. 
[0006] The term "antibacterial activity" of a tooth 
brushing agent means an effect of killing bacteria involv- 
ing the plaque formation, and triclosan and chlorhexi- 
dine are known compounds having such effect. The 
term "plaque deposition inhibitory" means an effect of 
preventing a formation of plaques, and d extra n as e and 
fluorine are known for having such effect. The term "re- 
calcification" means an effect of promoting deposition of 
calcium phosphate on the enamel of a tooth and pre- 
vents a slow progression of a dental caries. The term 
"teeth strength enhancement" means an effect of in- 
creasing resistance of an enamel of a tooth against ac- 
ids. Because one the primary components of tooth min- 
eral is hydroxyapatite, the incorporation of additional hy- 
droxyapatite into dental enamel can, in effect, reminer- 
alize demineralized tooth material. Thus, hydroxyapa- 
tite is known for having the remineralization effect and 
the teeth strength enhancement effect. 
[0007] Although the use of a compound having the an- 
tibacterial activity can reduce the number of bacteria, it 
is not possible to completely kill the bacteria in the oral 
cavity, and hence fermentable foods are metabolized by 
the bacteria and dental caries slowly progress. The use 
of a compound having the plaque deposition inhibitory 
activity is effective for inhibiting dental caries and pre- 
venting periodontal diseases, however, the compound 
cannot repair minute scratches caused by brushing of 
the teeth or pits caused by decalcification due to slow 
dental caries. That is, the use of a compound having the 
antibacterial activity or the plaque deposition inhibitory 
activity has little effect on repairing the scratches or pits 
formed on the tooth surface. 

[0008] As mentioned above, fluorine has the effect of 
recalcification and teeth strength enhancement. This is 
carried out by bonding of fluorine atoms to hydroxyap- 
atite molecules which exist on the enamel of a tooth to 
form fluoroapatite molecules which may be expressed 
by the chemical formula of Ca 10 (PO 4 ) 6 F 2 . Although the 
resistance of fluoroapatite against acids is better than 
that of hydroxyapatite, the color of fluoroapatite is some- 
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what blackish and, therefore, the tooth brushing agents 
containing fluorine have a disadvantage in their whiten- 
ing effect. In' addition, when fluorine is used, Ca 2+ and 
P0 4 3_ involving/the recalcification are derived only from 
saliva. 

[0009] Hydroxy apatite also has the recalcification and 
teeth strength enhancement effects as mentioned 
above. It is considered that hydroxyapatite molecules fill 
the pits or scratches on the surface of the teeth and pro- 
mote recalcification of the enamel which has been de- 
calcified due to dental caries, etc. Since the constituents 
of it is the same as that of the enamel of a tooth, hy- 
droxyapatite has the effect of whitening the teeth. The 
effect of hydroxyapatite used in a tooth brushing agent 
has been confirmed in clinical testing (Shika Journal 39 
(6): 809-822, 1994). Also, Japanese Laid-Open Patent 
Application No. -32203 discloses a tooth brushing agent 
containing hydroxyapatite. 

[001 0] The use of calcium hydroxyapatite of particles 
size below 1 .0 u.m is disclosed for example in Chemical 
Abstracts, volume 19, number 13, 27 September 1 993 
abstract No. 133875, reporting an abstract MATER. 
RES. SOC. SYMP. PROC. ROL 292993 pages 225 to 
228, EP-A-0342746, EP-A-01 65454 and EP-A-' 
0029332. 

SUMMARY OF THE INVENTION 

[001 1 ] It is a general object of this invention to provide 
a composition for use in dental tissues in which the 
above-mentioned problem is eliminated. 
[0012] A more specific object of the present invention 
is to provide a composition for use in dental tissues 
which is capable of repairing pits present on a tooth sur- 
face and protecting the tooth afterward, preventing tooth 
decay, strengthening teeth, and whitening the tooth sur- 
face. 

[0013] Another object of the present invention is to 
provide a tooth brushing agent which is capable of re- 
pairing pits present on a tooth surface and protecting 
the tooth afterwards, preventing tooth decay, strength- 
ening teeth, and whitening the tooth surface. 
[0014] The objects described above are achieved by 
a composition for dental tissue comprising hydroxyapa- 
tite having a maximum particle size of 1 .0 u.m; and cal- 
cium tertiary phosphate having a maximum particle size 
of 1 .0 urn. 

[0015] The objects described above are also 
achieved by the composition for dental tissue compris- 
ing hydroxyapatite and calcium tertiary phosphate hav- 
ing a particle size in a range from 0.05 ujti to 1 .0 urn. 
[0016] The objects described above are also 
achieved by the composition for dental tissue, wherein 
the minimum amount of the hydroxyapatite is 0.1 per- 
cent by weight. 

[0017] The objects described above are also 
achieved by the composition for dental tissue, wherein 
at least one adjuvant selected from a group consisting 



of abrasives, humectants, surfactants, tackiness 
agents, preservatives, sweetening, flavours, calcifica- 
tion-promoting protein, fluorine and polymers, is includ- 
ed in the composition. 

5 [001 8] According to the above composition for dental 
tissue, since hydroxyapatite and calcium tertiary phos- 
phate have the recalcification and teeth strength en- 
hancement effects, it is considered that hydroxyapatite 
and calcium tertiary phosphate molecules fill the pits or 

10 scratches on the teeth surface and promote recalcifica- 
tion of the enamel which has been decalcified due to 
dental caries, etc. Thus, pits present on a tooth surface 
may be repaired and the teeth are projected thereafter 
Also, tooth decay may be prevented and teeth are 

'5 strengthened and whitened. 

[0019] The objects described above are achieved by 
a tooth brushing agent comprising hydroxyapatite and 
calcium tertiary phosphate having a maximum particle 
size of about 1.0 um. 

20 [0020] The objects described above are achieved by 
the tooth brushing agent comprising hydroxyapatite and 
calcium tertiary phosphate having a particle size in a 
range from 0.05 u.m to 1 .0 u.m. 
[0021] The objects described above are also 

25 achieved by the tooth brushing agent, wherein the min- 
imum amount of the hydroxyapatite is 0.1 percent by 
weight. 

[0022] The objects described above are also 
achieved by the tooth brushing agent, wherein at least 

30 one adjuvant selected from a group consisting of abra- 
sives, humectants, surfactants, tackiness agents, pre- 
servatives, sweetening, flavors, calcification-promoting 
protein, fluorine and polymers, Is included in the tooth 
brushing agent. 

35 [0023] According to the above tooth brushing agent, 
since hydroxyapatite and calcium tertiary phosphate 
have the recalcification and teeth strength enhance- 
ment effects, it is considered that hydroxyapatite and 
calcium tertiary phosphate molecules fill the pits or 

40 scratches on the teeth surface and promote recalcifica- 
tion of the enamel which has been decalcified due to 
dental caries, etc. Thus pits present on a tooth surface 
may be repaired and the teeth are protected thereafter. 
Also, tooth decay may be prevented and teeth are 

45 strengthened and whitened. 

[0024] The objects described above are achieved by 
a composition for dental tissue comprising calcium ter- 
tiary phosphate having a maximum particle size of 1 .0 

UJ71. 

50 [0025] The objects described above are also 
achieved by the composition for dental tissue, wherein 
the minimum amount of the calcium tertiary phosphate 
is 0,1 percent by weight. 

[0026] The objects described above are also 
55 achieved by the composition for dental tissue, wherein 
at least one adjuvant selected from a group consisting 
of abrasives, humectants, surfactants, tackiness 
agents, preservatives, sweetening, flavors, calcifica- 
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tion-promoting protein, fluorine and polymers, is includ- 
es in the composition. 

[0027] According to the above composition for dental 
tissue, since calcium tertiary phosphate has the recal- 
cification and teeth' strength enhancement effects, it is 
considered that calcium tertiary phosphate molecules fill 
the pits or scratches on the surface of the teeth and pro- 
mote recalcification of the enamel which has been de- 
calcified due to dental caries, etc. Thus, pits present on 
a tooth surface may be repaired and the teeth are pro- 
tected thereafter. Also, tooth decay may be prevented 
and teeth are strengthen and whitened. 
[0028] The objects described above are achieved by 
a tooth brushing agent comprising calcium tertiary phos- 
phate having a maximum particle size of a 1 .0 u.m. 
[0029] The objects described above are achieved by 
the tooth brushing agent comprising calcium tertiary 
phosphate having a particle size in a range from 0.05 
jim to 1 .0 jam. I 

[0030] The objects described above are also 
achieved by the tooth brushing agent, wherein the min- 
imum amount of the calcium tertiary phosphate is 0.1 
percent by weight. 

"[0031] The objects described above arev also 
achieved by the tooth brushing agent, wherein at least 
one adjuvant selected from a group consisting of abra- 
sives, humectants, surfactants, tackiness agents, pre- 
servatives, sweetening, flavors, calcification-promoting 
protein, fluorine and polymers, is included in the tooth 
brushing agent. 

[0032] According to the above tooth brushing agent, 
since calcium tertiary phosphate has the recalcification 
and teeth strength enhancement effects, it is considered 
that calcium tertiary phosphate molecules fill the pits or 
scratches on the surface of the teeth and promote re- 
calcification of the enamel which has been decalcified 
due to dental caries, etc. Thus, pits present on a tooth 
surface may be repaired and. the teeth are protected 
thereafter. Also, tooth decay may be prevented and 
teeth are strengthen and whitened. 
[0033] Other objects and further features of the 
present invention will be apparent from the following de- 
tailed description with reference to the accompanied 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0034] 

FIG.1 A is a photograph taken on a magnified scale 
(x 3000) under an electron microscope showing the 
surface of an enamel block prepared from a human 
impacted third molar tooth, on which artificial dental 
caries were generated; 

FIG.1 B is a photograph taken on a magnified scale 
(x 3000) under an electron microscope showing the 
surface of an enamel block prepared from a human 
impacted third molartooth, on which artificial dental 
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caries were generated and then immersed in an ar- 
tificial saliva solution; 

FIG.1 C is a photograph taken on a magnified scale 
(x 3000) under an electron microscope showing the 

5 surface of an enamel block prepared from a human 
impacted third molartooth, on which artificial dental 
caries were generated and then immersed in a HAp 
slurry having a particlesize of a maximum of 1 .0 urn; 
FIG.1 D is a photograph taken on a magnified scale 

10 (x 3000) under an electron microscope showing the 
surface of an enamel block prepared from a human 
impacted third molartooth, on which artificial dental 
caries were generated and then immersed in a HAp 
slurry having a particle size of more than 1 .0 u^m; 

15 FIG. 2 A is a photograph taken on a magnified scale 
(x 3000) under an electron microscope showing the 
surface of an enamel block prepared from a human 
impacted third molartooth, on which artificial dental 
caries were generated; 

20 FIG.2B is a photograph taken on a magnified scale 
(x 3000) under an electron microscope showing the 
surface of an enamel block prepared from a human 
impacted third molartooth, on which artificial dental 
caries were generated and then immersed in an ar- 

25 tificial saliva solution; 

FIG.2E is a photograph taken on a magnified scale 
(x 3000) under an electron microscope showing the 
surface of an enamel block prepared from a human 
impacted third molartooth, on which artificial dental 

30 caries were generated and then immersed in a cal- 
cium tertiary phosphate slurry having a particle size 
of a maximum of 1 .0 jam; 

FIG.2F is a photograph taken on a magnified scale 
(x 3000) under an electron microscope showing the 

35 surface of an enamel block prepared from a human 
impacted third molartooth, on which artificial dental 
caries were generated and then immersed in a cal- 
cium tertiary phosphate slurry having a particle size 
of more than 1.0 urn; 

40 FIG 3A is a mineral isosbestic curve of a human 
maxilla second molartooth piece sample before the 
treatment with a tooth brushing agent, obtained by 
computer processing a CMR photographing image, 
for showing the amount of minerals contained in the 

45 sample, in which the region inside the white line in- 
dicates the amount of minerals to be less than 70%; 
FIG. 3B is a mineral isosbestic curve of a human 
maxilla second molar tooth piece sample after the 
treatment with a tooth brushing agent having the 

50 same components described in Example 8 in which 
calcium tertiary phosphate having a minimum of 1 .0 
\xm particle size was used, obtained by computer 
processing a CMR photographing image, for show- 
ing the amount of minerals contained in the sample, 

55 jn which the region inside the white line indicates 
the amount of minerals to be less than 70%; 
FIG 4A is a mineral isosbestic curve of a human 
maxilla second molartooth piece sample before the 
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treatment with a tooth brushing agent, obtained by 
computer processing a CMR photographing image, 
for showing the amount of minerals contained in the 
sample, in which the region inside the white line in- 
dicates the amount of minerals to be less than 70%; 
and 

FIG 4B is a mineral isosbestic curve of a human 
maxilla second molar tooth piece sample after the 
treatment with a tooth brushing agent having the 
' same components described in Example 8 in which 
calcium tertiary phosphate having a more than 1 .0 
u.m particle size was used, obtained by computer 
processing a CMR photographing image, for show- 
ing the amount of minerals contained in the sample, 
in which the region inside the white line indicates 
the amount of minerals to be less than 70%. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0035] In the following, a principle and embodiments 
of the present invention will be described in detail with 
reference to the accompanying drawings. 
[0036] The compounds for dental tissues according 
to the present invention may be prepared by mixing the 
above-mentioned calcium tertiary phosphate or hy- 
droxyapatite and calcium tertiary phosphate (also re- 
ferred to as calcium phosphate) with other components 
using an ordinary method, and forming the mixture into 
a tooth paste, tooth liquid, tooth powder, etc. Additives 
such as abrasives, humectants, surfactants, tackiness 
agents, preservatives, sweetening, flavors, and others 
which do not deteriorate the effect of the present inven- 
tion may be used in a pharmaceutically acceptable 
amount. 

[0037] Examples of such additives are as follows: 

Abrasives: calcium carbonate, calcium pyrophos- 
phate, silicic anhydride, aluminium silicate, alumin- 
ium hydroxide, calcium hydrogenphosphate, etc. 
Humectants: glycerin, sorbitol, propylene glycol, 
polyethylene glycol, dipropylene glycol, maltitol, 
etc. 

Surfactants: salts of alkylsulfate, salts of alkylben- 
zenesulfonate, sucrose-fatty acid ester, sodium lau- 
rylsulfate, etc. 

Tackiness (binder) agents: hydroxyethyl cellulose, 
sodium carboxymethyl cellulose, carageenan, car- 
boxy vinyl polymer, poly(sodium acrylate), xanthan 
gum, etc. 

Preservatives: sodium benzoate, methyl parapene, 
paraoxy benzoate, alkyldiaminoethylglycine hydro- 
chloride, etc. 

Sweetening: sodium saccharin, xylitol, stevioside, 
etc. 

Flavors: menthol, orange oil, spearmint oil, pepper- 
mint oil, lemon oil, eucalyptus oil, methyl salicylate, 
etc. 



Others: allantoin, tocopherol acetate, isopropyl 
phenol, (J-glycyrrhetinic acid, triclosan, chlorhexi- 
dine, dextranase, chlorophyll, flavonoid, tranexam- 
ic acid, hinokitiol, halitosis removers, tooth detinter, 
5 etc. 

[0038] The compou nd for dental tissues according to 
the present invention is comprised of calcium tertiary 
phosphate or hydroxyapatite and calcium tertiary phos- 
10 phate having a particle size of a maximum of about 1 .0 
u/n and other suitable additives as mentioned above. 
The amount of hydroxyapatite and calcium tertiary 
phosphate contained in the compound for dental tissues 
according to the present invention is preferably a mini- 
's mum of about 0.1%. If the amount is less than about 
0.1%, it is difficult- for the hyroxyapatite and/or calcium 
tertiary phosphate molecules to contact decalcified por- 
tions or scratched portions on the teeth, and hence the 
effect of the present invention may not be easily ob- 
20 tained. 

[0039] Particles of calcium tertiary phosphate or hy- 
droxyapatite and calcium tertiary phosphate may be ob- 
tained by grinding the compound using an appropriate 
conventional mill or pulverizer. Then, the particles are 
25 mixed with suitable amounts of additives as mentioned 
above to be produced as a paste, liquid or powder form. 
Any mixing procedures appropriate for the purpose may 
be used. 

[0040] When the compound for use in oral tissues or 

30 the tooth brushing agent according to the present inven- 
tion is applied, recalcif ication of the teeth by calcium ter- 
tiary phosphate or hydroxyapatite and calcium tertiary 
phosphate is further promoted due to the presence of 
saliva in the oral cavity. The reason of this is considered 

35 to be due to the presence of calcification-promoting pro- 
teins such as phosvitin, casein and histidine-rich pro-, 
tein. Thus, the compound for use in oral tissues or the 
tooth brushing agent according to the present invention 
may be used with such calcification-promoting proteins. 

40 [0041] It is also possible to reinforce the teeth by ap- 
plying the compound for use in oral tissues or the tooth 
brushing agent according to the present invention on the 
surfaces thereof, followed by the application of fluoride. 
It is preferable to apply the compound for use in oral tis- 

45 sues or the tooth brushing agent according to the present 
invention and the above-mentioned calcification-promot- 
ing proteins and, thereafter, apply fluoride thereon using 
a conventional method. It is also possible to apply the 
compound of the present invention on the surface of the 

50 teeth and thereafter cover the site with a polymer for a 
protection. Any know polymers suitable for the purpose 
may be used using a conventional method. 

Examples: 

55 

[0042] A description will be given of a reference ex- 
ample and an example of the present invention. The 
term "percent" used below means "percent by weight" 
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unless otherwise indicated. 

Example 1 : Comparison of recalcification when a 
particle size is varied 

(1) Production of artificial dental caries on human teeth 

[0043] Four enamel blocks were prepared from a hu- 
man impacted third molar tooth, and a window of 3mm 
diameter was formed on the enamel surface. These 
samples were immersed in a lactated buffer (pH 4.5) at 
37 °C for 72 hours to form artificial dental caries. 

(2) Reference example Comparison using 
hydroxyapatite having different particle sizes 

[0044] Experiments were conducted, using the above 
enamel blocks, on the effect of hydroxyapatite on recal- 
cification 'by varying the particle size of hydroxyapatite. 
Hydroxyapatite was ground until its particle size became 
about 0.05 to 1.0 u,m using a DYNO-MiLL, type KD-6 
(Swiss WAB Co.). The particles of hydroxyapatite ob- 
tained was made into a slurry for the experiment which 
"followed. ' * v 

[0045] The above mentioned enamel blocks were im- 
mersed in three different kinds of solutions for 24 hours, 
namely, (a) artificial saliva (control), (b) HAp slurry of a 
maximum of about 1 .0 p.m particle size and (c) HAp slur- 
ry of more than about 1 .0 p.m particle size, each of which 
was maintained 37 °C. The changes on the surface of 
each of the enamel blocks were observed u nder an elec- 
tron microscope. 

(3) Example Comparison using calcium tertiary 
phosphate having different sizes 

[0046] Experiments were conducted, using the above 
enamel blocks, on the effect of calcium tertiary phos- 
phate on recalcification by varying the particle size of 
calcium tertiary phosphate. 

[0047] The above mentioned enamel blocks were im- 
mersed in three different kinds of solutions for 24 hours, 
namely, (a) artificial saliva (control), (d) calcium tertiary 
phosphate slurry of a maximum of about 1 .0 \im particle 
size and (e) calcium tertiary phosphate slurry of more 
than about 1.0 p.m particle size, each of which was main- 
tained 37 °C. The changes on the su rface of each of the 
enamel blocks were observed under an electron micro- 
scope. 

(4) Results obtained under electron microscope 

[0048] The surface of each of the enamel blocks was 
observed under an electron microscope (x 3000) after 
conducting alcohol dehydration followed by a carbon 
casting (evaporation) using an ion sputtering device of 
each enamel block. The surface of the artificial dental 
caries portion of the control (i.e., artificial saliva was 



used) was found to be very rough (see FIG.1 B). On the 
other hand, the surface of the artificial dental caries por- 
tion of (b) (i.e., HAp slurry of a maximum of about 1.0 
ujti particle size was used) was found to be very smooth 

5 due to a deposition of fine particles on the dental caries 
portion (see FIG.1 C). Also, the surface of the artificial 
dental caries portion of (d) (i.e., calcium tertiary phos- 
phate slurry of a maximum of about 1 .0 u.m particle size 
was used) was found to be smooth, although not as 

10 smooth as the above-mentioned (b) (see FIG.2E). Dep- 
osition of particles was observed on the entire surface 
of the artificial dental caries portion of (c) (i.e. , HAp slurry 
of more than about 1 .0 urn particle size was used), how- 
ever the surface was not as smooth as (b) (see FIG.1 D). 

15 On the surface of the artificial dental caries portion of 
(e) (i.e., calcium tertiary phosphate slurry of a maximum 
of about 1 .0 fim particle size was used), although some 
deposition of particles was found, the surface was rather 
rough (see FIG.2F). 

20 [0049] Examples of a tooth brushing agent according 
to the present invention will be described in the following 
Examples 2 to 5. 

Example 2: Tooth paste compound 

25 

[0050] 



calcium tertiary phosphate 


17.0 


hydroxyapatite 


,17.0 


silicic acid anhydride 


6.0 


glycerin 


6.0 


propylene glycol 


10.0 


sodium laurylsulfate 


1.0 


monofluorosodium phosphate 


0.7 


carageenan 


1.0 


butyl parapene 


0.2 


sorbitol aqueous solution (70% cone.) 


5.0 


water; 


36.1 




Total 100.0 
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40 



Example 3: Tooth paste compound 
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[0051] 



calcium tertiary phosphate 
aluminium hydroxide 
glycerin 

propylene glycol 
sodium laurylsulfate 
carageenan 
methyl parapene 
menthol 

sorbitol aqueous solution (70% cone.) 
water 



35.0 
10.0 
20.0 
5.0 
1.0 
1.0 
1.0 
0.6 
2.0 
24.4 



Total 100.0 
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Example 4: Tooth liquid compound 



[0052] 



calcium tertiary phosphate 


. 0.1 


ethyl alcohol 


10.0 


sodium laurylsulfate 


1.0 


glycerin 


10.0 


menthol 


U.4 


sorbitol aqueous solution (70% cone.) 


1 b.b 


water 


D 1 .9 




i otai lUU.U 


Example 5: Tooth paste compound 








aluminium hydroxide 


20.0 


silicic acid anhydride 


2.0 


calcium tertiary phosphate 


0.1 


alvcerin 


20.0 


propylene glycol 


10.0 


polyethylene glycol 


5.0 


sodium laurylsulfate 


0.8 


hydroxyethyl cellulose 


0.5 


xanthan gum 


0.5 


rnethyl parapene 


0.1 


sorbitol aqueous solution (70% cone.) 


5.3 


dextranase 


1.0 


water 


34.7 




Total 100.0 



[0054] It was found that all the above tooth pastes and 
tooth liquid were very excellent tooth brushing agents 
which were capable of repairing pits present on a tooth 
surface and protecting the tooth afterward, preventing 
tooth decay, strengthening teeth, and whitening teeth 
surfaces. 

Example 6: Experiment of recalcification using tooth 
brushing agents 

(1) Experimental procedure 

[0055] A human maxilla second molar tooth having a 
white spot on the surface, which had no tooth crown re- 
pair was used for the experiment. After the root portion 
of the tooth was removed using a ISO MET Low Speed 
Saw (BUEHLER Co.), the tooth was cut in a parallel di- 
rection relative to the tooth axis so as to cut the white 
spot in a vertical direction. The tooth piece thus pro- 
duced was polished under a continuous supply of water 
until its thickness became about 1 00 u.m. The thickness 
of the tooth piece was confirmed by using a GS551 type 
gage sensor (Ono Sokki Co.). 



[0056] The change in the amount of minerals (i.e., the 
degree of recalcification) contained in the tooth piece 
before and after the treatment with the tooth brushing 
agents was confirmed by a CMR photographing using 

5 the soft X-ray generating device CMR-2 (Softex Co.) 
with a 29-layered aluminium step wedge (hereinafter 
abbreviated as AI-SW). A microradiogram obtained for 
each sample was input to an EXCEL II system (Nippon 
Apioniques Co.) from a stereoscopic microscope SMZ- 

w 10 (Nikon Co.) using the CCD VIDEO CAMERA MOD- 
ULE (SONY Ltd.) and the AI-SW was made to corre- 
spond to the amount of minerals contained using the 
method of Angmar et al (Studies on the Ultrastructure 
of Dental Enamel-IV The Mineralization of Normal Hu- 

15 man Enamel; J. Ultrastruct. Res 8, 12-23, 1 963). Based 
on this, a mineral isosbestic curve was obtained for each 
sample. 

(2) Preparation of tooth brushing agent 

20 

[0057] Two kinds of tooth brushing agents containing 
components the same as the above Example 5 were 
prepared using calcium tertiary phosphate having a 
maximum of 1 ,0 u.m particle size and more than 1 .0 u.m, 
25 respectively. 

(3) Experiment 

[0058] Each of the above tooth brushing agents was 
30 made into a 20 wt.% suspension and the tooth piece 
prepared was immersed in the respective suspension. 
The temperature of the suspension was maintained at 
36 ± 2 °C and the immersion wasbontinued for 40 hours. 
After the immersion, a CMR photographing was con- 
35 ducted and the images obtained were computer proc- 
essed. 

(4) Results 

40 [0059] FIGS. 3A and 3B show the effect of the tooth 
brushing agent containing calcium tertiary phosphate 
having a maximum of 1.0 ujti particle size. FIG. 3A 
shows the condition of the tooth piece before the immer- 
sion treatment and FIG 3B indicates that of the tooth 

45 piece after the immersion treatment. Likewise, FIG 4A 
and 4B show the effect of the tooth brushing agent con- 
taining calcium tertiary phosphate having a particle size 
of more than 1 .0 u,m. FIG 4A shows the condition of the 
tooth piece before the immersion treatment and FIG.4B 

so indicates that of the tooth piece after the immersion 
treatment. 

[0060] From FIGS.3Ato4B, it is obvious that the tooth 
brushing agent containing calcium tertiary phosphate 
having a maximum of 1 .0 u/n particle size has the largest 
55 effect on recalcification. On the other hand, the tooth 
brushing agent containing calcium tertiary phosphate 
having a particle size of more than 1 .0 um has almost 
no effect on recalcification. 
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Claims 

1 . A composition for dental tissue comprising: 

hydroxyapatite having a maximum particle size 
of 1 .0 urn; and calcium tertiary phosphate hav- 
ing a maximum particle size of 1 .0 u.m. 

2. The composition for dental tissue as claimed in 
claim 1, characterized in that the particle sizeof 
said hydroxyapatite and said calcium tertiary phos- 
phate is in a range from 0.05 u.m to 1 .0 um 

3. The composition for dental tissue as claimed in 
claim 1 , characterized in that the minimum amount 
of said hydroxyapatite is 0.1 percent by weight. 



claim 9, characterized in that the minimum amount 
of said calcium tertiary phosphate is 0.1 percent by 
weight. 

5 12. The composition for dental tissue as claimed in 
claim 9, characterized in that at least one adjuvant 
selected from the group consisting of abrasives, hu- 
mectants, surfactants, tackiness agents, preserva- 
tives, sweetening, flavors, calcification-promoting 

10 protein, fluorine and polymers, is included in said 
composition. 

13. A tooth brushing agent comprising: 

'5 calcium tertiary phosphate having a particle 

size of a maximum of 1 .0 urn. 



4. The composition for dental tissue as claimed in 
claim 1 , c ha ratter ized in that at least one adjuvant 
selected from the group consisting of abrasives, hu- 
mectants, surfactants, tackiness agents, preserva- 
tives, sweetening, flavors, calcification-promoting 
protein, fluorine and polymers, is included in said 
composition. ' s >. 

5. A tooth brushing agent comprising: hydroxyapatite 
having a maximum particle size of 1 .0 u.m; and cal- 
cium tertiary phosphate having a maximum particle 
size of 1.0 um. 

6. The tooth brushing agent as claimed in claim 5, 
characterized in that the particle size of said hy- 
droxyapatite and said calcium tertiary phosphate is 
in a range from 0.05 ujn to 1 .0 u.m. 

7. The tooth brushing agent is claimed in claim 5, 
characterized in that the minimum amount of hy- 
droxyapatite is 0.1 percent by weight. 

8. The tooth brushing agent as claimed in' claim 5, 
characterized in that at least one adjuvant select- 
ed from the group consisting of abrasives, humect- 
ants, surfactants, tackiness agents, preservatives, 
sweetening, flavors, calcification-promoting pro- 
tein, fluorine and polymers, is included in said tooth 
brushing agent. 

9. A composition for dental tissue comprising: 

calcium tertiary phosphate having a maximum 
particle size of 1.0 ujn. 

10. The composition for dental tissue as claimed in 
claim 9, characterized in that the particle size of 
said calcium tertiary phosphate is in a range from 
0.05 urn to 1 .0 urn. 

11. The composition for dental tissue as claimed in 



14. The tooth brushing agent as claimed in claim 13, 
characterized in that the particle size of said cal- 

20 cium tertiary phosphate is in a range from 0.05 u,m 
to 1 .0 urn 

15. The tooth brushing agent as claimed in claim 13, 
characterized in that the minimum amount of said 

25 calcium tertiary phosphate is 0.1 percent by weight. 

16. The tooth brushing agent as claimed in claim 13, 
characterized in that at least one adjuvant select- 
ed from the group consisting of abrasives, humect- 

30 ants, surfactants, tackiness agents, preservatives, 
sweetening, flavors, calcification-promoting pro- 
tein, fluorine and polymers, is included in said tooth 
brushing agent. 

35 

Patentanspruche 

1 . Eine Zusammensetzung fur dentales Gewebe, be- 
inhaltend: Hydroxyapatit mit einer maximalen Par- 

40 tikelgroBe von 1 .0 u.m; und tertiares Kalziumphos- 
phat mit einer maximalen PartikelgroBe von 1 .0 u,m. 

2. Die Zusammensetzung fur dentales Gewebe nach 
Anspruch 1, dadurch gekennzeichnet, dass die 

45 Parti kelgro&e des Hydroxyapatit und des tertiaren 
Kalziumphosphat im Bereich von 0.05 u.m bis 1 .0 
urn ist. 

3. Die Zusammensetzung fur dentales Gewebe nach 
50 Anspruch 1, dadurch gekennzeichnet, dass der 

minimale Betrag des Hydroxyapatit 0.1 Gewichts- 
prozent ist. 

4. Die Zusammensetzung fur dentales Gewebe nach 
55 Anspruch 1 , dadurch gekennzeichnet, dass min- 

destens ein Hilfsstoff in der Zusammensetzung be- 
inhaltet ist, der aus der Gruppe gewahlt wurde, die 
aus abrasiven Schleifmitteln, Feuchthaltemitteln, 



8 



EP 0 786 245 B1 



16 



oberflachenwirksameri Surfactanten bzw. Tensi- 
den, Klebrigmacfiern, Konservierungsstoffen, 
SuBstoffen, Geschmacksstoffen, Kalzifizierung for- 
dernden EiweiBen, Fluor und Polymeren besteht. 

5. Eine Zahnreinigungssubstanz, beinhaltend: Hydro- 
xyapatit maximaler PartikelgroBe von 1.0 urn; und 
tertiares Kalziumphosphat mit einer maximalen 
PartikelgroBe von 1 .0 u.m. 

6. Die Zahnreinigungssubstanz nach Anspruch 5, da- 
durch gekennzeichnet, dass die PartikelgroBe 
des Hydroxyapatit und des tertiaren Kalziumphos- 
phat im Bereich von 0.05 urn bis 1 .0 u.m ist. 

7. Die Zahnreinigungssubstanz nach Anspruch 5, da- 
durch gekennzeichnet, dass der minimale Betrag 
des Hydroxyapatit 0.1 Gewichtsprozent ist. 

8. Die Zahnreinigungssubstanz nach Anspruch 5, da- 
durch gekennzeichnet, dass mindestens ein 
Hilfsstoff in der Zahnreinigungssubstanz beinhaltet 
ist, der aus der Gruppe gewahlt wurde, die aus ab- 
rasiven Schleifmitteln, Feuchthaltemitteln, oberfla- ' 
chenwirksamen Surfactanten bzw. Tensiden, Kleb- 
rigmachern, Konservierungsstoffen, SuBstoffen, 
Geschmacksstoffen, Kalzifizierung fordernden Ei- 
weiBen, Fluor und Potymeren besteht. 

i ' 

9. Eine Zusammensetzung fur dentales Gewebe, be- 
inhaltend: tertiares Kalziumphosphat mit einer ma- 
ximalen PartikelgroBe von 1 .0 urn 

10. Die Zusammensetzung fur dentales Gewebe nach 
Anspruch 9, dadurch gekennzeichnet, dass die 
PartikelgroBe des tertiaren Kalziumphosphat im 
Bereich von ,0.05 u.m bis 1 .0 u.m ist. 

11 . Die Zusammensetzung fur dentales Gewebe nach 
Anspruch 9, dadurch gekennzeichnet, dass der 
minimale Betrag des Hydroxyapatit 0.1 Gewichts- 
prozent ist. 

12. Die Zusammensetzung fur dentales Gewebe nach 
Anspruch 9, dadurch gekennzeichnet, dass min- 
destens ein Hilfsstoff in der Zusammensetzung be- 
inhaltet ist, der aus der Gruppe gewahlt wurde, die 
aus abrasiven Schleifmitteln, Feuchthaltemitteln, 
oberflachenwirksamen Surfactanten bzw. Tensi- 
den, Klebrigmachern, Konservierungsstoffen, 
SuBstoffen, Geschmacksstoffen, Kalzifizierung for- 
dernden EiweiBen, Fluor und Polymeren besteht. 

13. Eine Zahnreinigungssubstanz, beinhaltend: tertia- 
res Kalziumphosphat mit einer maximalen Partikel- 
groBe von 1 .0 u.m. 

14. Die Zahnreinigungssubstanz nach Anspruch 13, 



dadurch gekennzeichnet, dass die PartikelgroBe 
des tertiaren Kalziumphosphat im Bereich von 0.05 
urn bis 1,0 u.m ist. 

5 15. Die Zahnreinigungssubstanz nach Anspruch 13, 
dadurch gekennzeichnet, dass der minimale Be- 
trag des Hydroxyapatit 0.1 Gewichtsprozent ist. 

16. Die Zahnreinigungssubstanz nach Anspruch 13, 
10 dadurch gekennzeichnet, dass mindestens ein 
Hilfsstoff in der Zahnreinigungssubstanz beinhaltet 
ist, der aus der Gruppe gewahlt wurde, die aus ab- 
rasiven Schleifmitteln, Feuchthaltemitteln, oberfla- 
chenwirksamen Surfactanten bzw. Tensiden, Kleb- 
15 rigmachern, Konservierungsstoffen, SuBstoffen, 
Geschmacksstoffen, Kalzifizierung fordernden Ei- 
weiBen, Fluor und Polymeren besteht. 



1 . Composition pour tissu dentaire, comprenant : 

de ('hydroxy apatite ayant une dimension parti- 
es culaire maximale de 1 ,0 u,m ; et du phosphate 
tertiaire de calcium ayant une dimension parti - 
culaire maximale de 1 ,0 urn. 

2. Composition pour tissu dentaire selon la revendica- 
30 tion 1 , caracterisee en ce que la dimension parti- 
culate de ladite hydroxy apatite et dud it phosphate 
tertiaire de calcium est comprise dans une plage de 
0,05 |xm a 1 ,0 ujti. \ 

35 3. Composition pour tissu dentaire selon la revendica- 
tion 1 , caracterisee en ce que la quantite minimale 
de dite hydroxyapatite est de 0,1 % en poids, 

4. Composition pourtissu dentaire selon la revendica- 
40 tion 1 , caracterisee en ce qu'au moins un adjuvant 

selection ne dans le groupe constitue d'abrasifs, 
d'humectants, de tensioactifs, d'agents de pegosi- 
te, de conservateurs, d'un edulcorant, d'ardmes, 
d'une proteine favorisant la calcification, de fluor et 
45 de polymeres est inclus dans ladite composition. 

5. Agent de brossage dentaire comprenant : de I'hy- 
droxyapatite ayant une dimension particulaire 
maximale de 1 ,0 ujti; et du phosphate tertiaire de 

50 calcium ayant une dimension particulaire maximale 
de 1,0 ujn. 

6. Agent de brossage dentaire selon la revendication 
5, caracterise en ce que la dimension particulaire 

55 de ladite hydroxyapatite et dudit phosphate tertiaire 
de calcium est comprise dans la plage de 0,05 u.m 
a 1,0 ujm. 



so 



55 



20 Revendications 



2. 

30 
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7. Agent de brossage dentaire selon la revendication dentaire. 
ta 5, caracterise en ce que la quantite minimale d'hy- 

droxyapatite est de 0,1% en poids. 

8. Agent de brossage dentaire selon la revendication 5 
5, caracterise en ce qu'au moins un adjuvant se- 
lection^ dans le groupe constitue d'abrasifs', d'hu- 
mectants, de tensioactifs, d'agents de pegosite, de 
conservateurs, d'un edulcorant, d'aromes, d'une 
proteine favorisant la calcification, de fluor et de po- io 
lymeres est inclus dans (edit agent de brossage 
dentaire. 



15 



9. Composition pour tissu dentaire comprenant : 

du phosphate tertiaire de calcium ayant une di- 
mension particulate maximale de 1 ,0 urn. 

1 0. Composition pour tissu dentaire selon ia revendica- 
tion 9, caracterisee en ce que la dimension parti- 20 
culaire dudit phosphate tertiaire de calcium est 
comprise dans la plage de 0,05 u,m a 1 ,0 ^m. 

"11. Composition pour tissu dentaire selon ia revendica- 
tion 9, caracterisee en ce que ia quantite minimale 25 
dudit phosphate tertiaire de calcium est de 0,1 % 
en poids. 



12. Composition pour tissu dentaire selon la revendica- 
tion 9, caracterisee en ce qu'au moins un adjuvant 30 
selectionne dans le groupe constitue d'abrasifs, 
d'humectants, de tensioactifs, d'agents de pegosi- 
te, de conservateurs, d'un edulcorant, d'aromes, 
d'une proteine favorisant la calcification, de fluor et 

de polymeres est inclus dans ladite composition. 35 

13. Agent de brossage dentaire comprenant : 

du phosphate tertiaire de calcium ayant une di- 
mension particulaire d'un maximum de 1 ,0 u.m. 40 



14. Agent de brossage dentaire seton la revendication 
1 3, caracterise en ce que la dimension particulaire 
dudit phosphate tertiaire de calcium est comprise 
dans la plage de 0,05 ujti a 1 ,0 u.m. 



15. Agent de brossage dentaire selon la revendication 
1 3, caracterise en ce que la quantite minimale du- 
dit phosphate tertiaire de calcium est de 0,1 % en 
poids. 50 

16. Agent de brossage dentaire selon la revendication 
13, caracterise en ce qu'au moins un adjuvant se- 
lectionne dans le groupe constitue d'abrasifs, d'hu- 
mectants, de tensioactifs, d'agents de pegosite, de 55 
conservateurs, d'un edulcorant, d'aromes, d'une 
proteine favorisant la calcification, de fluor, de po- 
lymeres est inclus dans ledit agent de brossage 
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FIG. 4B 
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